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Abstract

Although the feed-conversion ratio is recognized as a prominent indicator of profitability for pork
producers, only 212 (50.7%) of 418 producers who were asked the feed-conversion ratio for finisher
pigs provided a response during the USA National Animal Health Monitoring System 1995
National Swine Study. Of these, 126 (59.4%) producers furnished a feed-conversion ratio which
they characterized as having been calculated from records, while 86 (40.6%) gave a response that
they characterized as estimated or guessed. Feed-conversion ratios ranged from 2.18 to 5.91 kg of
feed fed for each kg of live-body weight gained during the grower/finisher phase, with a mean of
3.28 and a standard deviation of 0.52. Stepwise regression revealed the following management
factors to be associated with improved feed-conversion ratios: >3 different rations fed during the
grower/finisher phase (P<0.01); no rations mixed on the farm (P<0.05); and not giving
chlortetracycline in feed or water as a disease preventive or growth promotant (P<0.01). In
addition, operations where >3000 pigs entered the grower/finisher-production phase during the six-
month period prior to interview had a better mean feed-conversion ratio than operations where
<3000 pigs entered the grower/finisher phase (P<0.01). © 1998 Elsevier Science B.V. All rights
reserved.

Keywords: Pig-feeding and nutrition; National study; NAHMS; Feed-conversion ratio; Feed efficiency; Mixed
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1. Introduction

Feed-conversion ratio (the ratio of feed disappearance to live weight gain) is an
important determinant of profitability for swine producers (Edwards et al., 1989).
Because feed costs represent approximately two-thirds of the total cost of pork
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production, small increments in the feed-conversion ratio can have a major impact on the
profitability of an operation. Therefore, improving the feed-conversion ratio is a major
goal in pork production (Henry, 1992). Improvements in the feed-conversion ratio in
recent years have been noted (Muirhead, 1989). Genetic selection (which has
concentrated on increased growth and reduced fat) is an important factor that has had
an impact on improving the feed-conversion ratio (Henry, 1992). Diet and use of
antibiotics can influence the feed-conversion ratio in pigs (Henry, 1992; National
Research Council, 1968; Tribble et al., 1956). Lopez et al. (1991) reported poorer feed-
conversion ratios among cold-stressed pigs. Overcrowding of pigs may have a detrimental
impact on the feed-conversion ratio (Brumm and Miller, 1996). In addition, some
diseases can result in an inferior feed-conversion ratio in pigs (Muirhead, 1989; Straw
et al., 1989).

Pork producers and those who serve their needs require a better understanding of
factors that can influence the feed-conversion ratio in pigs. The objectives of this study
were to examine feed-conversion ratios during the grower/finisher-production phase on
operations in the USA, and to identify management and other factors that may be related
to differences in feed-conversion ratios between operations.

2. Materials and methods

Data used in this study were collected during the USA National Animal Health
Monitoring System (NAHMS) 1995 National Swine Study. The NAHMS is a relatively
new program of the USA Department of Agriculture (USDA) (Bush and Gardner, 1995).
Sixteen major pork-producing states that accounted for nearly 91% of 1 June, 1995 swine
inventory and nearly 75% of USA-pork producers were included in the study (Losinger et
al., 1997). In the first stage of data collection (which was completed in conjunction with
the USDA’s Quarterly Agriculture Survey from 1-23 June, 1995) National Agricultural
Statistics Service (NASS) enumerators collected data from 1477 producers involved in all
phases of swine production (farrowing, nursery, and grower/finisher) (USDA, 1995).
Producers that participated in the first stage of data collection and that had >300 finisher
pigs (with at least one pig>54 kg) on 1 June, 1995 were eligible to participate in the
study’s second stage, which concentrated on health and management practices in the
grower/finisher-production phase (USDA, 1996). During the second stage of data
collection, a federal or state veterinary medical officer (VMO) or animal-health
technician (AHT) visited operations twice to administer questionnaires (once between 17
July and 13 September, 1995 and again between 6 November, 1995 and 17 January,
1996). In the final interview, producers were asked the feed-conversion ratio of pigs
during the grower/finisher phase of production.

To screen potential explanatory variables, categorized variables from the survey
questionnaires were added to a multivariable model that included region and a
categorized variable based on the number of pigs that had entered the grower/finisher-
production phase during the six months prior to the final visit by the VMO or AHT.
Restricted maximum-likelihood (REML) estimation (Searle et al., 1992) was performed
using the MIXED procedure of SAS (SAS Institute, Inc., 1992), with the feed-conversion
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ratio in the grower/finisher phase serving as the dependent variable. A variable which
combined state and NASS-selection stratum (which was based on operation size and had
availed in selecting the sample of operations for the study) was specified as a random
effect. Variables with P<0.3 were considered to have passed the initial screening.

To examine relationships between potential explanatory variables and to obtain
awareness of potential multicollinearity (Maddala, 1988), the CORR procedure of SAS
(SAS Institute, Inc., 1990) was used to obtain Spearman rank correlation coefficients
(Hogg and Craig, 1978) of the screened variables.

A multivariable model was developed using operations that provided responses to each
of the screened variables. A forward-stepwise variable-selection technique was used
(Maddala, 1988). Region, herd size (as determined by the number of pigs that had entered
the grower/finisher phase of production during the six months prior to the final
interview), quality of response to the question on feed-conversion ratio (whether reported
by the farmer to have been calculated accurately or estimated/guessed), whether the
operation had a farrowing facility, and average days in the grower/finisher unit were
forced into the model. This was done to make certain that other explanatory variables did
not enter the model merely because of management differences due to regional or herd-
size effects, nor due to differences between farrow-to-finish and grower/finisher-only
operations. In addition, the feed-conversion ratio may vary depending on the age and
body weight of the pig. Therefore, average days in the grower/finisher unit was chosen as
a proxy to account for the general effect of age and body weight on the overall feed-
conversion ratio reported for the operation.

A separate model was formed for each screened variable by adding it to a model that
included the forced variables (using the MIXED procedure of SAS, as described above).
Schwarz’s Bayesian Criterion (SBC) (Schwarz, 1978), provided by the MIXED
procedure of SAS, was used to analyze each variable. The variable whose addition to
the model resulted in the highest value for SBC was included in the model. Variable
addition continued in a stepwise fashion until the maximum value for SBC was reached
(i.e. the addition of no variable resulted in an increase in SBC).

3. Results

A total of 212 (50.7%) of 418 operations that participated in the second stage of data
collection for the 1995 National Swine Study provided a feed-conversion ratio for pigs
during the grower/finisher-production phase. In comparison, all study participants
indicated whether they had a farrowing facility and what types of record-keeping systems
they used. All but three participants indicated whether they used disease preventives and
growth promotants in the feed or water. Similar to feed-conversion ratio, few respondents
(235) reported average daily gain in the grower—finisher phase.

Table 1 summarizes the regional and herd-size distributions of the 212 operations that
furnished the feed-conversion ratio. Responses ranged from 2.18 to 5.91 kg of feed
disappearance during the grower/finisher phase for each kg of body weight gained
(median 3.20; mean 3.28; SD 0.52) (Table 2).

Explanatory variables examined (including those ‘ruled out’ in the screening) are listed
in Appendix A. The multivariable model appears in Table 3. Operations where >3000
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Table 1

Number of operations that provided information on the feed-conversion ratio in the grower/finisher phase of
production by region and number of pigs that entered the grower/finisher phase of production during the six
months prior to the final interview in the United States National Animal Health Monitoring System 1995
National Swine Study

Pigs that entered grower/finisher unit, no. Total
<800 8002999 >3000
No. % No. % No. %
Region
Southeast 5 13.5 13 35.1 19 51.4 37
North 16 34.8 18 39.1 12 26.1 46
Midwest 29 22.5 52 40.3 48 37.2 129
Total 50 23.6 83 39.2 79 37.3 212

States included in each region were: Southeast: Georgia, Kentucky, Missouri, North Carolina, and Tennessee;
North: Indiana, Michigan, Ohio, Pennsylvania and Wisconsin; Midwest: Illinois, Iowa, Kansas, Minnesota,
Nebraska, and South Dakota.

Table 2

Number of operations by reported feed-conversion ratio (kg of feed disappearance for each kg gained) during the
grower/finisher phase. Based on 212 respondents in the United States National Animal Health Monitoring
System 1995 National Swine Study

Range of feed conversion ratio Number of operations Percent of operations
<3.0 36 17.0
>3.0, <3.1 61 28.8
>3.1,<3.2 33 15.6
>3.2,<3.5 36 17.0
>3.5,<4.0 30 14.2
>4.0 16 7.5
212 100.0

pigs entered the grower/finisher-production phase during the six-month period prior to the
final interview had a better mean feed-conversion ratio than operations where <3000 pigs
entered the grower/finisher phase. In addition, the model demonstrated the following
management practices to be associated with improved feed conversion ratios: >3
different rations fed during the grower/finisher phase; no rations mixed on the farm; and
not giving chlortetracycline in feed or water as a disease preventive or growth promotant.
Table 4 shows that the non-forced explanatory variables were not highly correlated with
each other.

4. Discussion
The data in the NAHMS 1995 National Swine Study were from randomly selected

operations representing ~90% of the swine inventory in the USA (USDA, 1995). Prior to
the NAHMS, a weakness of many livestock studies in the USA was that they were often
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Table 3

Least-squares means of feed-conversion ratio (kg of feed disappearance per kg of gain) for finisher pigs by farm-
level variables. All variables listed were included in the model. The model is based on 194 operations that
provided data for all screened variables in the United States National Animal Health Monitoring System 1995
National Swine Study

Variable/response Least-squares mean SE P>F
Region (forced into model) 0.86
Southeast (n=30) 341° 0.14
North (n=41) 3.35% 0.14
Midwest (n=123) 3.36° 0.10
Number of pigs that entered grower/finisher unit <0.01
in six months prior to interview (forced into model)
<800 (n=49) 3.52° 0.13
800 to 2999 (n=78) 3.39° 0.12
>3000 (n=67) 3.21° 0.11
Quality of response to feed conversion ratio 0.13
(forced into model)
Calculated accurately (n=114) 3.48% 0.11
Estimated/guessed (n=80) 332% 0.12
Farrowing facility present (forced into model)
Yes (n=170) 345* 0.11 0.09
No (n=34) 3.30° 0.13
Average days in grower/finisher unit 0.18
(forced into model)
<120 days (n=124) 3.33¢° 0.12
>120 days (n=70) 342°% 0.12
Average number of different types of rations <0.01
fed to pigs during grower/finisher phase
<3 (n=89) 3.48° 0.12
>3 (n=105) 3.26° 0.12
Any rations mixed on farm 0.05
Yes (n=137) 3.45° 0.11
No (n=57) 3.30° 0.12
Chlortetracycline given to finisher pigs in feed <0.01
or water as a preventive or growth-promotant
Yes (n=80) 3.48° 0.12
No (n=114) 3.27% 0.12

ab Least-square means (for levels within a variable) with different superscripts differ (P<0.05).

limited to research farms or a few operations; operations were seldom selected to permit
inferences to be drawn to larger populations (King, 1990; Bush and Gardner, 1995).

The results of the present analysis do not necessarily apply either to smaller operations
or to states not included in the study because the second stage of data collection for the
1995 National Swine Study was restricted to operations with >300 finisher pigs
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Table 4
Spearman rank correlation coefficients for non-forced explanatory variables associated with feed-conversion
ratio in the final model

Any rations Chlortetracycline given to finisher pigs in feed
mixed on farm or water as a preventive or growth-promotant
Average number of different 0.06 (0.40) 0.06 (0.41)
types of rations fed to pigs
during grower/finisher phase
Any rations mixed on farm 0.16 (0.02)

Figures in parentheses represent P under Hy:lpl=0.

Although this study found statistically significant associations between certain
management practices and the feed-conversion ratio, this does not necessarily mean
that these management practices were the cause of differences in feed-conversion ratios.
The associations found here represent possible areas where attention by pork producers or
continued research by investigators could be beneficial. In addition, one would need to
consider the costs connected with measures aimed at improving the feed-conversion ratio
to determine the net impact on profitability (Heady and Dillon, 1961).

Twenty-eight potential risk factors were offered to the multivariable model; at a 5%
alpha, one or two might be expected to be significant just due to chance. However, I
believe that those significant are biologically reasonable because they relate to feeding
practices which affect the feed-conversion ratio.

No information on the genetic qualities of finisher pigs was collected in the 1995
National Swine Study. Selection for efficient, rapid lean growth is a major goal of pig
breeders, and feed-conversion ratio varies according to genotype (Gu et al., 1991). It is
increasingly common for genetics and breeding companies to arrange exclusive contracts
for breeding stock with particular pork producers (Honeyman, 1996). Identifying specific
breeds or genotypes of pigs was beyond the scope of this study

Although the feed-conversion ratio is widely regarded as an important determinant of a
pork producer’s profitability, the outcome of this national study was biased by the fact
that only about one-half of the participating producers provided a feed-conversion ratio.
Moreover, fewer than one-half of producers who reported a feed-conversion ratio
provided a figure that was reported to have been calculated from records rather than
estimated or guessed. Advantages of on-farm data bases and knowledge-based analysis
programs to livestock producers have been well documented (Muirhead, 1976; Spahr,
1993). The results of the present study suggest that the USA-pork industry has
considerable room for improvement in terms of producers keeping and using careful
records on a key parameter (i.e. feed-conversion ratio) that affects productivity.

In any sample survey, non-sampling error is inevitable (Sukhatme and Sukhatme,
1970). Although the difference in mean feed-conversion ratio between operations that
calculated the feed-conversion ratio accurately and operations that estimated or guessed
the feed-conversion ratio was not statistically significant (Table 3), forcing this variable
into the model was important to account for its impact on other model variables
(Maddala, 1988).
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One limitation of this study is that only an overall figure for the feed-conversion ratio
in the grower/finisher-production phase was requested. Efficiency of feed conversion can
differ depending on gender, age and body weight (Cromwell et al., 1993; Wise et al.,
1996). Furthermore, no information was collected on start and end weights of finisher
pigs. Since days in the grower/finisher unit (which was forced into the model), age at
entering and age at leaving the grower/finisher unit were examined but did not have
significant impacts on the overall feed-conversion ratio, one probably need not be overly
concerned about the impact of biases resulting from different operations having dissimilar
feed-conversion ratios due to keeping pigs in the grower/finisher unit at disparate periods
of their lives. No data were gathered on gender-specific feed-conversion ratios, nor on the
number of finisher pigs by sex. Although split-sex feeding did not pass the screening
phase of analysis, some bias could be unmitigated if some operations specialized in
finishing one gender over another. Moreover, inconsistencies could have occurred
depending on whether or not the weights of dead pigs were included in the live-weight
gains. Although producers should have measured output as saleable product (and not
included the weights of pigs that died), the possibility exists that some producers may
have included the weights of pigs that died in their calculations.

In the USA, an increasing proportion of pigs are raised on large, intensive operations
(Honeyman, 1996). The problem of manure disposal can intensify on large operations,
particularly where manure is not valued as an organic fertilizer for crop production
(Hoag and Roka, 1995; Westenbarger and Letson, 1995). Excessive nitrogen and
phosphorus in pig waste represent a particular concern (Biehn and Baker, 1996). Since
the quantity of manure (and amount of nitrogen and phosphorus) excreted can be
controlled through diet modification (Biehn and Baker, 1996; Council for Agricultural
Science and Technology, 1996), converting feed into body weight more efficiently could
be more important for many larger producers that need to limit the amount of waste
produced. In addition, the better feed-conversion ratio observed for larger operations
could be a reflection of a superior genetic potential for pigs acquired by large operations
(Honeyman, 1996).

Another limitation of this study is that no information on the formulation of diets was
collected. In the USA, the diet of finisher pigs consists predominantly of a maize/soybean
meal combination, which has a relatively narrow range of energy values (National
Research Council, 1968). The composition of the diet has an impact on the feed-
conversion ratio among finisher pigs (Henry, 1992). Nutrient requirements of finisher pigs
do vary based on body weight (National Research Council, 1968). Diets limited to maize
and soybean meal may not contain enough Vitamin E to meet the pigs’ needs (Anderson
et al., 1995). In addition, more than one-half of the phosphorus in maize and soybean
meal is in the form of phytate, which is poorly available to pigs (Lei et al., 1993).
Deficiency in essential nutrients (such as tryptophan) can have a negative impact on
growth performance (Henry et al., 1996). Amino-acid requirements change with age and
body weight (Coma et al., 1995; Hahn and Baker, 1995). Therefore, operations that fed
three or more different types of rations to their pigs may have been paying closer
attention to the pigs’ nutritional needs, and were rewarded with an improved feed-
conversion ratio. For operations that fed >1 ration, most operations reported that body
weight was the primary trigger for progressing from one ration to the next (USDA, 1996).



294 W.C. Losinger/ Preventive Veterinary Medicine 36 (1998) 287-305

Operations that did not mix their own rations may have incurred a higher cash expense
per quantity of feed fed than operations that grew and mixed their own rations, and
therefore may have been forced to pay greater attention to improving the feed-conversion
ratio.

Subtherapeutic levels of antibiotics have long been used as growth promotants in the
diets of pigs (Hathaway et al., 1996). The 1995 National Swine Study revealed that
91.34£2.0% of grower/finisher producers gave antibiotics or other agents as a disease
preventive or growth promotant in the feed, and 3.24+1.4% in the water (USDA, 1996).
Chlortetracycline was given in feed by 41.1£4.0% of grower/finisher producers (USDA,
1996). Chlortetracycline increases the rate of growth of pigs — possibly through
mechanisms that include the suppression of intestinal pathogens (Visek, 1978).

Some debate has existed over whether the low levels of tetracyclines used for growth-
promotion purposes in pigs and other livestock may have selected for tetracycline-
resistant bacteria (Chopra et al., 1981). Dawson et al. (1984) and Langlois et al. (1984)
identified antibiotic-resistant bacteria from pigs fed subtherapeutic and therapeutic levels
of chlortetracycline. Sarmiento and Moon (1988) reported that oxytetracycline-treated
pigs inoculated with an enterotoxigenic strain of Escherichia coli gained weight more
slowly than non-treated pigs following recover, while oxytetracycline-treated controls
gained weight faster than non-treated controls. Therefore, producers who feed
tetracyclines to enhance growth may need to be careful to exclude pathogens from
their operations.

In a controlled experiment, Tribble et al. (1956) reported increased gain and an
improved feed-conversion ratio in pigs fed chlortetracycline from weaning to 45 kg — but
no differences in gain or the feed-conversion ratio between pigs fed chlortetracycline and
pigs not fed chlortetracycline in pigs >45 kg. Hathaway et al. (1996) found that a diet
supplemented with 22.7 ppm of chlortetracycline, 22.7 ppm of sulfamethazine, and
11.4 ppm of penicillin resulted in an improved feed-conversion ratio for pigs from
weaning (at 34 days of age) over a five-week period. In some cases, diet supplementation
with antibiotics may result in increased feed intake and average daily gain without
necessarily improving the feed-conversion ratio (Henry, 1992). Further research will be
required to determine why the association between feeding chlortetracycline and poorer
feed-conversion ratio was observed. In addition, conditions experienced by pigs within
specific production unit may not exactly mirror the situation of pigs in controlled-
research settings. Therefore, individual producers may wish to perform trials to determine
whether the feed additives that they use have the desired impact on body-weight gain and
the feed-conversion ratio.

5. Conclusions and implications

Although the feed-conversion ratio is considered by many to play a central role in
determining a pork producer’s profitability, the results of the NAHMS 1995 National
Swine Study showed that a lot of producers in the USA did not know the feed-conversion
ratio of their finisher pigs. As the industry becomes more competitive, more pork
producers will need to pay closer attention to feed-conversion ratios and to factors that
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influence the feed-conversion ratio on their operations. Larger operations (where at least
3000 pigs entered the grower/finisher phase over a six-month period) had the advantage
of a significantly better mean feed-conversion ratio than smaller operations.

Superior feed-conversion ratios were linked to feeding more than two different kinds of
rations during the grower/finisher phase and not mixing rations on the operation. More
research will be needed to examine the relationship between chlortetracycline and the
feed-conversion ratio on farms in the USA.

Appendix A

Explanatory variables considered for inclusion in the multivariable model with feed-
conversion ratio (kg of feed disappeared per kg of body weight gain) as the
dependent variable. Also listed are the sample sizes and the percent of the sample
reporting at or above the sample median feed-conversion ratio of 3.2 kg of feed
disappeared per kg of body weight gain.

Number Percent at or above median
in sample feed-conversion ratio

Variables forced into the model

Region

Southeast 37 324

North 46 32.6

Midwest 129 42.6

Number of pigs that entered

grower/finisher unit in six months

prior to interview

<800 50 60.0

800 to 2999 83 42.2

>3000 79 21.5
Reported quality of response to
feed-conversion ratio

Calculated accurately 126 34.1
Estimated/guessed 86 454
Farrowing facility present

Yes 178 39.9

No 34 324

Average days in grower/finisher facility
<120 days 132 34.9
>120 days 73 46.6
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Variables with P<0.3 and offered to multivariate model

Average number of different types of rations
fed to pigs during grower/finisher phase

<3 94 44.7
>3 117 333

Any rations mixed on farm
Yes 144 45.1
No 67 31.8

Chlortetracycline given as preventive or

growth-promotant in feed or water

Yes 85 49.4
No 125 31.2

Average weaning age

<20 days 49 30.6
20 to 27 days 80 40.0
>27 days 48 50.0
No farrowing facility 34 32.4
Bulk bins

No bulk bins or all bulk bins dedicated to 76 434
one ration only

Different rations in same bulk bins 136 36.0

Cleaning of feeders
Rarely or never cleaned 45 53.3
Cleaned at least sometimes 166 34.3

Frequency of treating individual sick pigs
and leaving in existing pen

Never or sometimes 76 36.8
Most of time or always 136 39.7
Percent of finisher pigs culled in last six months

<1% 102 38.2
>1% 105 41.0

Importance of length of time on feed or age

in deciding when to send pigs to market

Not, slight or moderate 157 41.4
Very or extreme 55 30.9
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Importance of needing space for incoming

pigs in deciding when to send pigs to market

Not, slight or moderate 131
Very or extreme 81

Frequency of marketing all but a few pigs

in pen or building, keeping some back for

additional feeding

Never or sometimes 134
Most of time of always 78

Regularly give finisher pigs antibiotics in

feed for preventive purposes

Yes 175
No 34

Regularly give finisher pigs any antibiotic

for preventive purposes

Yes 186
No 25

Operation is a contract producer
Yes 17
No 195

Use a pocket-diary or calendar for keeping

records
Yes 104
No 108

Use service bureau-based record keeping system
Yes 63
No 149

Feral pigs considered a health threat to

swine operation

Yes 21
No 191

Feral pigs considered a health threat to swine

operation

Yes 21
No 191

297

42.8
32.1

36.3
41.0

37.1
50.5

37.6
48.0

0.0
42.1

37.5
39.8

38.1
38.9

28.6
39.8

28.6
39.8
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Regularly vaccinate for Escherichia coli scours

Yes 130 423
No 82 32.9
Regularly vaccinate for Parvovirus

Yes 167 40.1
No 45 333
Regularly vaccinate for leptospirosis

Yes 172 39.5
No 40 35.0

Tested nutrient content of manure in 12 months
prior to interview

Yes 89 25.8
No 112 49.1
Any finisher pigs on concrete slats only

Yes 114 27.2
No 97 51.6

Below-floor slurry or deep-pit waste-management

system used

Yes 134 35.8
No 78 43.6

Trucks and trailer used for transporting livestock

allowed to cross perimeter of operation

Yes 158 40.5
No 54 333

Any finisher pigs culled for respiratory problems

in last six months

Yes 79 36.7
No 128 40.6

Any finisher pig deaths due to trauma in last

six months
Yes 75 36.0
No 131 41.2

Any finisher pig deaths due to respiratory

problems in last six months

Yes 164 39.6
No 42 38.1
Variables with P>0.3 (no longer considered)
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All-in all-out versus continuous management
All-in all-out 116
Continuous 92

Average age at leaving nursery
<60 days 67
>60 days 100

Average age at leaving grower/finisher unit
<180 days 95
>180 days 111

Frequency of separating or quarantining new

arrivals of feeder pigs

Always or no new arrivals 147
Sometimes or never 49

Frequency of testing health of new arrivals
of feeder pigs by collecting blood or fecal

specimens
Always or no new arrivals 133
Sometimes or never 73

Frequency of treating individual sick pigs and

removing to a sick pen

Never or sometimes 186
Most of time or always 26

Death rate in grower/finisher phase in last

six months

<2% 102
2 to 4% 83
>4% 22

Importance of market price in deciding when

to send pigs to market

Not, slight or moderate 173
Very or extreme 39

Importance of weight in deciding when to send

pigs to market

Not, slight, moderate, very 106
Extreme 106

299

32.8
46.7

41.8
36.0

32.6
44.1

37.4
44.9

37.6
42.5

40.3
26.9

38.2
36.1
59.1

38.2
41.0

39.6
37.7
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Frequency of assembling a uniform group
based on weight for sending pigs to
slaughter in last six months
Never/sometimes/most of time

Always

Frequency of assembling a uniform group
based on sex for sending pigs to slaughter in
last six months

Never

Sometimes to always

Average Daily Gain
<0.75 kg/pig/day
>0.75 kg/pig/day
Not reported

Reported quality of response to average
daily gain

Calculated accurately
Estimated/guessed

Not reported

Total confinement
Yes
No

Finisher pigs have outside access
Yes
No

Pit-holding waste-management system
Yes
No

Regularly deworm finisher pigs for preventive
purposes

Yes

No

Regularly give finisher pigs mange/lice
treatment for preventive purposes

Yes

No

82
130

100
112

124
72
16

117
79
16

145
64

44
165

96
113

95
113

58
144

37.8
39.2

42.0
35.7

40.3
27.8
75.0

35.9
354
75.0

35.2
46.9

523
35.2

344
42.5

42.1
37.2

414
37.5
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Regularly give finisher pigs antibiotics
in water for preventive purposes

Yes

No

Use home-computer-based-record-keeping
system

Yes

No

Entry to premises restricted to employees only
Yes
No

Regularly vaccinate for procine reproductive
and respiratory syndrome

Yes

No

Regularly vaccinate for erysipelas
Yes
No

Used a veterinarian from 1 Dec, 1994 through
31 May, 1995 for any purpose

Yes

No

Tested ground water in 12 months prior to interview
Yes
No

Tested air quality in 12 months prior to interview
Yes
No

Split-sex feeding
Yes
No

Antibiotics or other agents given as
disease-preventive or growth-promotant in feed
or water

Yes

No

49
159

93
119

127
85

95
117

171
41

188
24

88
113

62
135

94

109

189
21

301

36.7
39.6

36.6
40.3

33.9
45.9

32.6
43.6

38.0
41.5

38.8
37.5

38.6
38.9

30.7
43.0

30.9

44.0

38.6
38.1
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Carbadox given as preventive or growth-promotant
in feed or water

Yes

No

Oxytetracycline given as preventive or
growth-promotant in feed or water
Yes

No

Tylosin given as preventive or growth-promotant
in feed or water

Yes

No

Bacitracin given as preventive or growth-promotant
in feed or water

Yes

No

Any finisher pigs on partial slats
Yes
No

Any finisher pigs on solid concrete only
Yes
No

Porcine reproductive and respiratory syndrome
diagnosed in finisher pigs by veterinarian or
laboratory in last 12 months

Yes

No

Salmonella diagnosed in finisher pigs by
veterinarian or laboratory in last 12 months
Yes

No

Haemophilus diagnosed in finisher pigs by
veterinarian or laboratory in last 12 months
Yes
No

26
184

19
191

86
124

100
110

90
121

97
114

79
133

30
182

46
166

53.9
36.4

47.4
37.7

29.1
45.2

41.0
36.4

41.1
36.4

49.5
29.0

29.1
44.4

333
39.6

41.3
38.0
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All finisher pigs came from on-site farrowing

units belonging to the operation

Yes 135
No 77

All finisher pigs came from farrowing units

belonging to the operation (either on-site or off-site)

Yes 182
No 30

Any finisher pigs culled for digestive problems

in last six months

Yes 47
No 160

Any finisher pigs culled for lameness in last

six months
Yes 107
No 100

Any finisher pig deaths due to scours in last

six months
Yes 43
No 163

Any finisher pig deaths to lameness in last

six months
Yes 121
No 85

Any finisher pigs housed in a building with a

single bulk bin to the building

Yes 75
No 133

Any finisher pigs housed in a building with

multiple bulk bins to the building

Yes 129
No 79

Any finisher pigs housed in a building or

outside with a grinder or mixer directly to feeders

Yes 70
No 138

303

40.7
35.1

36.3
533

36.2
40.0

36.5
42.0

44.2
38.0

37.2
424

46.7
353

31.8
51.9

57.1
30.4
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Any pigs marketed for slaughter in the last
six months with a herd type identification
applied to the operation

Yes 37 40.5
No 175 38.3
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